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(54) PROTECTIVE ELEMENT, MANUFACTURE THEREOF, AND CIRCUIT BOARD 

(57)Abstract: 

PURPOSE: To provide a protective element useful for a 
variety of fuse resistors for voltage detection, light 
detection, temperature detection, moisture condensa tion 
detection, etc., by providing the protective element 
comprising low fusing point metal, a heat generation 
body, and a detection element with a specific 
constitution. 

CONSTITUTION: In a protective element comprising 
desirably plural of low fusing point metals 6. (for 
example, Bi, P, Sn), a heat generation body 5, and a 
detection element, desirably a voltage detection element, 
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the low fusing point metals 6 and the heat generation body 5 are brought into contact with 
each other through an insulation layer 4, and the heat generation body 5 is electrified by the 
detection element. The heat generation body 5 is preferably composed of a composite 
comprising thermosetting insulating resin (for example, phenol resin) in which conductive 
grain (for example, carbon black) is dispersed, and the insulation layer 5 is composed of a 
composite comprising insulation high polymer (for example, epoxy resin) in which an 
inorganic substance having high heat conductivity (for example, alumina powder) is 
dispersed. 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The protection element characterized by being the protection element which consists 
of low-melt point point metal and a heating element, and a detection element, contacting the 
above-mentioned low-melt point point metal and the above-mentioned heating element 
through an insulating layer, and a heating element energizing by a detection element. 
[Claim 2] The protection element according to claim 1 characterized by low-melt point point 
metal consisting of plurality. 

[Claim 3] The protection element according to claim 1 or 2 characterized by a detection 
element being a voltage detection element. 

[Claim.4] The protection element according to claim 1 or 2 characterized by a heating element 
consisting of a constituent which distributed electric conduction particles in thermosetting 
insulation resin. 

[Claim 5] The protection element according to claim 1 or 2 characterized by an insulating layer 
consisting of a constituent which distributed the inorganic matter of high-fever conductivity in 
the insulating polymer. 

[Claim 6] The process which forms an electrode pattern on the substrate which prepares 
electric conduction material on an insulation material, So that this whole heating element 
surface may be covered and a fuse electrode may not be started the process which prepares a 
heating element in heater inter-electrode using the conductive paste which mixes electric 
conduction material in insulating resin, and on the above-mentioned heating element The 
process which forms an insulating resin enveloping layer, and the process which bonds the 
fuse which consists of low-melt point point metallic foil on the above-mentioned insulating resin 
enveloping layer by thermo-compression, and is connected over the above-mentioned fuse 
inter-electrode, The manufacture method of the protection element characterized by consisting' 
of a process which prepares an inner side closure part on the above-mentioned fuse, and a 
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process which prepares an outside closure part on the above-mentioned inner side closure 
part. 

[Claim 7] the resin with which an inner side closure part has a metal oxidization covering 
removal operation ** - the manufacture method of the protection element according to claim 
6 characterized by things. 

[Claim 8] An inner side closure part is the manufacture method of the protection element 
according to claim 6 characterized by the thing which was done for heating melting of the solid 
flux simple substance, and which applied back and produced. 
[Claim 9] An outside closure part is the manufacture method of the protection element 
according to claim 6 characterized by the viscosity at the time of an application applying and 
producing the closure agent which is 0.6 - 4.0 Pa-s. 

[Claim 10] The circuit board characterized by preparing a protection element according to 
claim 1 or 2 with a circuit component. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the protection element which applies, for 
example to the rechargeable battery in which charge and discharge are possible, and has a 
suitable fusing resistor, its manufacture method, and the circuit board which prepared the 
element. 
[0002] 

[Description of the Prior Art] As a conventional fusing resistor, it roughly divides and two types 
of the current fuse which operates by an over-current, and the temperature fuse which 
operates with temperature are raised. However, the case where it is not satisfied with the 
source of operation of the two above-mentioned points of a fuse function with development of 
industry in recent years has come out. 

[0003] Since the fault charge to the battery at the time of charge is prevented, a protection 
circuit may be built in the rechargeable battery in which charge and discharge are possible. 
Moreover, in order for the battery which lapsed into the extreme fault charge state to generate 
gas inside and to conceive the danger of explosion, there is a view referred to as severing the 
function as a battery like a fuse. 

[0004] Although such a case required the fusing resistor which detects voltage and operates, it 
was difficult to correspond in the conventional fusing resistor. 

[0005] For example, although JP,H4-328279,A specifies [ PTC ] the fusing resistor of the 
structure blown out as a heat source in low-melt point point metal, as for this, PTC is 
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electrically connected with low-melt point point metal in series. When it does not operate even 
if a high current like the flash of a stroboscope flowed momentarily, but more than regulation 
current flows into a battery by fault electric discharge, PTC does not generate heat, and this 
does not blow out a fuse and cannot use it for the aforementioned purpose. 
[0006] This invention is made in view of such a technical problem, and it aims at offering the 
protection element which detects voltage and operates, its manufacture method, and the circuit 
board which prepared the protection element. 
[0007] 

[Means for solving problem] As shown, for example in drawing 1 - drawing 3 , it is the 
protection element which consists of low-melt point point metal 6 and a heating element 5, and 
a detection element 9, this low-melt point point metal 6 and this heating element 5 are 
contacted through an insulating layer 4, and a heating element 5 energizes the protection 
element of this invention by the detection element 9. 

[0008] Moreover, as the protection element of this invention is shown, for example in dr awin g 4 
- drawing 6 , the low-melt point point metal 6 is the protection element of the above-mentioned 
composition which consists of plurality. 

[0009] Moreover, the protection element of this invention is a protection element of the above- 
mentioned composition whose detection element 9 is a voltage detection element. 
[0010] Moreover, the protection element of this invention is a protection element of the above- 
mentioned composition which consists of a constituent with which the heating element 5 
distributed electric conduction particles in thermosetting insulation resin. 
[001 1] Moreover, the protection element of this invention is a protection element of the above- 
mentioned composition which consists of a constituent with which the insulating layer 4 
distributed the inorganic matter of high-fever conductivity in the insulating polymer. 
[0012] Moreover, the process which forms an electrode pattern on the substrate 1 by which the 
manufacture method of the protection element of this invention prepares electric conduction 
material on an insulation material, So that this heating element 5 whole surface may be 
covered and it may not start at the fuse electrode 2a, 2b, and 2c the process which forms a 
heating element 5 between the heater electrode 3a and 3b using the conductive paste which 
mixes electric conduction material in insulating resin, and on this heating element 5 The 
process which forms the insulating resin enveloping layer 4, and the process which bonds the 
fuse 6 which consists of low-melt point point metallic foil on this insulating resin enveloping 
layer 4 by thermo-compression, and is connected over between this fuse electrode 2a and 2b, 
It is the method of consisting of a process which forms the inner side closure part 7 on this 
fuse 6, and a process which forms the outside closure part 8 on this inner side closure part 7. 
[0013] moreover, the resin with which, as for the manufacture method of the protection 
element of this invention, the inner side closure part 7 has a metal oxidization covering 
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removal operation » ** - it is the method of the above-mentioned composition. 
[0014] Moreover, the manufacture method of the protection element of this invention is the 
method of the above-mentioned composition to which the inner side closure part 7 carried out 
heating melting of the solid flux simple substance and which applied back and was produced. 
[0015] Moreover, the manufacture method of the protection element of this invention is the 
method of the above-mentioned composition which the viscosity at the time of an application 
applied the closure agent which is 0.6 - 4.0 Pa-s, and the outside closure part 8 produced. 
[0016] Moreover, the circuit board of this invention prepares the protection element of the 
above-mentioned composition with a circuit component. 
[0017] 

[Function] According to the protection element of this invention, it is the protection element 
which consists of low-melt point point metal 6 and a heating element 5, and a detection 
element 9. This low-melt point point metal 6 and this heating element 5 are contacted through 
an insulating layer 4, and when a heating element 5 shall energize by the detection element 9, 
a fuse can be cut on arbitrary voltage conditions. 

[0018] Moreover, the process which forms an electrode pattern on the substrate 1 which 
prepares electric conduction material on an insulation material according to the manufacture 
method of the protection element of this invention, So that this heating element 5 whole 
surface may be covered and it may not start at the fuse electrode 2a, 2b, and 2c the process 
which forms a heating element 5 between the heater electrode 3a and 3b using the conductive 
paste which mixes electric conduction material in insulating resin, and on this heating element 
5 The process which forms the insulating resin enveloping layer 4, and the process which 
bonds the fuse 6 which consists of low-melt point point metallic foil on this insulating resin 
enveloping layer 4 by thermo-compression, and is connected over between this fuse electrode 
2a and 2b, The fuse which can be cut on arbitrary voltage conditions is producible by 
considering it as the method of consisting of a process which forms the inner side closure part 
7 on this fuse 6, and a process which forms the outside closure part 8 on this inner side 
closure part 7. 

[0019] Moreover, according to the circuit board of this invention, by preparing the protection 
element of the above-mentioned composition with a circuit component, the time and effort of 
mounting can be saved and a manufacturing process can be simplified. 
[0020] 

[Working example] I will explain hereafter, referring to drawing 1 - drawing 3 about one 
example of this invention protection element. 

[0021] The example of composition of the fusing resistor of this example protection element is 
as being shown in drawing 1 . One in a figure is a substrate for forming a fuse, and a plastic 
film, a ceramic substrate, glass epoxy, etc. are used. The inside 2a and 2b of a figure is a fuse 
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electrode for connecting low-melt point point metal, and, generally the thing of a copper simple 
substance, the thing which carried out the nickel plate and gold-plated further on copper, or the 
thing which carried out solder plating on copper is used. In the inside 3a and 3b of a figure, it is 
a heater electrode and the same thing as the fuse electrode 2a or 2b is used. Four in a figure 
is an insulating layer for insulating the low-melt point point metal 6 with a heating element 5, 
and can use various organic matters, such as an epoxy system, acrylic, and a polyester 
system. Moreover, it is possible to reduce the power consumption of the heating element 5 for 
being able to tell the heat at the time of heating element 5 generation of heat efficiently to the 
low-melt point point metal 6, arid blowing out the low-melt point point metal 6 by distributing 
thermally conductive inorganic high powder into this insulating layer. Here, as a thermally 
conductive inorganic high granular material, there is a thing as shown, for example in Table 1. 
[0022] 



[Table 1] 
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[0023] On a pair of electrodes, the screen-stenciling method etc. is used and the heating 
element 5 can form a conductive paste simply. Moreover, thermosetting resin of the conductive 
paste used as a heating element 5 is desirable. It is because resistance will be changed 
sharply and the stable characteristic will not be acquired by thermoplastic resin, if it becomes 
the temperature more than the softening temperature of the resin at the time of heater 
energization. 

[0024] Moreover, an example of the low-melt point point metal 6 is shown in Table 2. 
[0025] 
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[0026] Seven in a figure is an inner side closure part for closing the low-melt point point metal 
6, and the organic matter which usually had the softening temperature or the melting point of 
the low-melt point point metal used lower than the melting point is used. This is because metal 
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may not blow out, if the inner side closure part 7 does not flow even if a heating element 5 
generates heat and it reaches the temperature more than the melting point of low-melt point 
point metal. 

[0027] Eight in a figure is an outside closure part for closing the inner side closure part 7 
further. The organic matter in which this outside closure part 8 usually had the softening 
temperature or the melting point of low-melt point point metal higher than the melting point is 
used. This is below the melting point of low-melt point point metal, and it is formed in order not 
to make the fused inner side closure part 7 flow out of low-melt point point metal and to raise 
the reliability as a fusing resistor. 

[0028] The details of this example are indicated hereafter. First, the pattern as shown on a 
glass epoxy (0.2mm thickness) board at drawing 2 was formed by etching, between the heater 
electrode 3a and 3b, carbon paste (phenol resin system) FC-403R (made by FUJIKURA 
KASEI) was screen-stenciled, it hardened for 150 degree-Cx 30 minutes, and the heating 
element was obtained. The size of the heating element at this time was 1 .4mmx2mm, and 
thickness was 20 micrometers. 3a at this time and the resistance between 3b were 4.5ohms. 
[0029] Next, the epoxy system insulation paste was applied by screen-stencil, and was 
stiffened for 150 degree-Cx 30 minutes so that the whole surface of a heating element might 
be covered and it might not start on a heating element at the fuse electrode 2a and 2b. The 
size of this insulating layer was 2.4mmx1.6mm,.and thickness was 25 micrometers. 
Prescription of the epoxy system insulation paste used at this time is as being shown below. 
YDF-170 (made by Tohto Kasei) 100 weight parts The alumina powder A-42-6 (made by 
Showa Denko) 200 weight parts JISHIANJI amide (made in ACI Japan) 7.4 weight parts PN-23 
(made by Ajinomoto) 3 rolls distributed the 3.0 weight part above-mentioned ingredient after 
pre mixing. 

[0030] Next, 2mmx6mm and 100-micrometer-thick low-melt point point metal Tomari were 
connected by a heat press between the fuse electrode 2a and 2b. Thermo-compression- 
bonding conditions were performed in 145 degree-Cx5 kgf/cm2 x 5 seconds, and made the 25- 
micrometer polyimide film intervene between low-melt point point metal and a press head. 
Thereby, melting of the low-melt point point metal at the time of thermo compression bonding 
can be prevented. The low-melt point point metal used at this time is the thing of composition 
of Pb/Bi/Sn=43.0:28.5:28.5. 

[0031] As closure of the fuse part of the obtained fuse element, first, resin system flux HA-78 
and 10mg of TS-M (the product made from TARUCHIN, 85 degrees C of melting points) were 
applied, and was dried for 100 degree-Cx 30 minutes. Subsequently, 20mg of 2 liquid epoxy 
system closure agents are applied, 60 degree-Cx1hr hardening was carried out, and the fuse 
element was obtained. 

[0032] Prescription of the epoxy system closure agent used at this time is shown below. In 
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addition, the used closure agent is below the melting point (137 degrees C) of the used low- 
melt point point metallic foil, and is not fused. 

Base resin YH-315 (made by Tohto Kasei) 100 weight part Hakuenka CCR (product made 
from Shiroishi calcium) 20 weight part TSA-720 (made by Toshiba Silicone) 0.1 weight part 
copper phthalocyanine blue 3 rolls distributed the 0.1 weight part above-mentioned ingredient 
after pre mixing. 

Hardening agent XL-1 (product made from oil recovery shell epoxy) 
Base resin: Hardening agent =100:30 (bulk density) 

[0033] Lessons was taken for the examination of the obtained fuse element from the following 
items, and it was carried out. 

Fuse part resistance: It measured in digital multimeter R6871E (made by ADVANTEST). 
Exothermic part resistance: It was considered as the same as the above. 
Fuse blowout heater quantity of heat: The direct-current power supply 6033A (product made 
from YHP) was used for the heating element, current was sent, and heater quantity of heat 
when a fuse part blows out was computed by 12 R. 

Breaking current: The direct-current power supply 6033A (product made from YHP) was used 
for the fuse part, current was sent at 0.1 A/sec speed, and the value when intercepting current 
was read. 

Aging examination: It put into the homoiothermal constant humidity oven of RH 60 degrees C x 
90%, and the characteristic of 500 hours after was measured about the above-mentioned item. 

[0034] A test result is as being shown below. 

Early value fuse part resistance 12 MOmega Heating Element Resistance 4.5 Omega Fuse 
Blowout Heater Quantity of Heat 750 MW Breaking Current 5.5 Value Fuse Part Resistance 
after 60 Degrees C X A90%RHx500Hr 12 MOmega Heating Element Resistance 4.6 Omega 
Fuse Blowout Heater Quantity of Heat 760 MW Breaking Current 5.5 A [0035] = A fusing 
resistor is energized to a heating element and contacts thermally the heating element which 
blows out low-melt point point metal by heating a heating element at the current fuse which 
intercepts current by 5.5A. The voltage detection element was included for this in drawing 3 
like, and the protection element was obtained. With the circuit composition of drawing 3 , when 
a fusing resistor is used, current will flow into a heating element and the TSUENA voltage of a 
zener diode will enable it to blow out a fuse, if the voltage between n and p becomes more 
than 4.5V. 

[0036] By having circuit composition through which current flows into the heating element of a 
fusing resistor under a certain condition from the above thing according to this example, 
[ arbitrary conditions ] It is possible to blow out a fuse and application as various fusing 
resistors, such as voltage detection, optical detection, temperature detection, and dew 
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condensation detection, can be performed. 

[0037] Next, I will explain, referring to drawing 4 - drawing 6 about other examples of this 
invention protection element. 

[0038] 2c in drawing 4 is the fuse electrode prepared in the middle of the fuse electrodes 2a 
and 2b to which the both ends of low-melt point point metal are connected, and low-melt point 
point metal is connected also here. As the quality of the material, the same thing as the fuse 
electrode 2a or 2 is used. Other composition is the same as that of the above-mentioned 
example. 

[0039] The details of an example are indicated hereafter. First, so that the conductive pattern 
shown in drawing 5 may be formed on the polyimide film of 25-micrometer thickness and the 
fuse electrode 2a, 2b, and 2c may not be started between the heater electrode 3a and 3b, 
respectively Carbon paste FC-403R (the FUJIKURA KASEI make, phenol resin system) was 
applied by the screen-stenciling method, and was stiffened for 150 degree-Cx 30 minutes. 
[0040] Next, the insulating layer was applied by the screen-stenciling method so that the fuse 
electrode 2a, 2b, or 2c might not be started, and so that the whole surface of carbon paste 
might be covered, and it was made to harden for 150 degree-Cx 30 minutes. Prescription of 
the insulating layer used at this time is the same as that of the above-mentioned example. 
[0041] Next, 7mmx3mm and a 100-micrometer-thick low-melt point point metal were 
connected by a heat press between the fuse electrode 2a, 2b, and 2c. Thermo-compression- 
bonding conditions were performed in 145 degree-Cx5 kgf/cm2 x 5 seconds, and made the 25- 
micrometer polyimide film intervene between low-melt point point metal and a press head. 
Thereby, melting of the low-melt point point metal at the time of thermo compression bonding 
can be prevented. The low-melt point point metallic foil used at this time is the same as that of 
the above-mentioned example. 

[0042] As closure of the fuse part of the obtained fuse element, first, resin system flux HA-78 
and 10mg of TS-M (the product made from TARUCHIN, 85 degrees C of melting points) were 
applied, and was dried for 100 degree-Cx 30 minutes. Subsequently, 20mg of 2 liquid epoxy 
system closure agents were applied, and were stiffened for 80 degree-Cx 30 minutes. 
Prescription of the epoxy system closure agent used at this time is as being shown below. In 
addition, an epoxy system closure agent is not fused by the melting point (137 degrees C) of 
low-melt point point metal. 

[0043] Base resin YH-315 (made by Tohto Kasei) 100 weight part Hakuenka CCR (product 

made from Shiroishi calcium) 20 weight part TSA-720 (made by Toshiba Silicone) 0.1 weight 

part DISUPARON 6500 (made in Kusumoto Chemicals) 3 rolls distributed the 0.1 weight part 

above-mentioned ingredient after pre mixing. 

Hardening agent XL-1 (product made from oil recovery shell epoxy) 

Base resin: Hardening agent =100:30 (bulk density) 
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[0044] Lessons was taken for the examination of the obtained fuse element from the following 
items, and it was carried out. 

Fuse part resistance: It measured in digital multimeter R6871E (made by ADVANTEST). 
Exothermic part resistance: Resistance between the heater electrode 3a in drawing 5 and 3b 
was measured like the above * 

Fuse blowout heater quantity of heat: The lead was pulled out and connected from the fuse 
electrode 2a in drawing 5 , and 2b, this was connected to the heater electrode 3a and the 
direct-current power supply 6033A (product made from YHP), and the quantity of heat of the 
heating element when low-melt point point metal blows out was computed by 12 R. 
Breaking current: The direct-current power supply 6033A (product made from YHP) was used 
for the fuse part, current was sent at 0.1 A/sec speed, and the value when intercepting current 
was read. 

Aging examination: It put into the homoiothermal constant humidity oven of RH 60 degrees C x 
90%, and the characteristic of 500 hours after was measured about the above-mentioned item. 

[0045] A test result is as being shown below. 

Early value fuse part resistance 13 MOmega Heating Element Resistance 21 Omega Fuse 
Blowout Heater Quantity of Heat 710 MW Breaking Current 6.2 Value Fuse Part Resistance 
after 60 Degrees C X A90%RHx500Hr 13 MOmega Heating Element Resistance 22 Omega 
Fuse Blowout Heater Quantity of Heat 710 MW Breaking Current 6.2 A [0046] = The protection 
element of drawing 6 B was obtained by incorporating the fusing resistor and voltage detection 
element which were shown above. Even if electricity is supplied to the either heating elements 
by the side of the fuse electrode 2a in drawing 5 , and 2b, it is possible for the energization to a 
heating element to stop, and for it to turn out that it is safety after blowing out low-melt point 
point metal, and to use as a protection element for fault charge prevention of a battery. 
[0047] That is, the circuit ( drawing 6 A) shown in the first example is the voltage detection 
system which contact thermally a heating element and low-melt point point metal, and it is 
made for current to flow into a heating element on a certain fixed voltage, and blew out low- 
melt point point metal by generation of heat at that time, without forming a middle electrode. In 
this case, though the terminal area e was connected to which [ by the side of Electrode a or 
Electrode c ] supposing the battery was connected to the charger, the energization to the 
heating element which leads a detection element does not stop, but a heating element 
continues generating heat, and after low-melt point point metal blowout has the danger of 
igniting soon. 

[0048] On the other hand, in the circuit of this example, since energization to a heating element 
was performed [ Electrode f and Electrode h side ] through a middle electrode through low-melt 
point point metal as for all, though the battery was connected to the charger, a protection 
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element is blowout of two low-melt point point metal, and can stop the energization to a 
heating element. 

[0049] By having circuit composition through which current flows into the heating element of a 
fusing resistor under a certain condition from the above thing according to this example, 
[ arbitrary conditions ] It is possible to cut a fuse and application as various fusing resistors, 
such as voltage detection, optical detection, temperature detection, and dew condensation 
detection, can be performed. Furthermore, even if electricity is supplied to the either heating 
elements by the side of a charger and a battery, after blowing out low-melt point point metal, 
since the energization to a heating element stops, safety can improve, and it can use as a 
protection element for fault charge prevention of a battery. 

[0050] Next, I will explain other examples of this invention protection element. This example 
examines the organic matter on low-melt point point metallic foil, i.e., the quality of the material 
of an inner side closure part. 

[0051] In the example described before this example, resin system flux HA-78 and TS-M (the 
product made from TARUCHIN, 85 degrees C of melting points) were used as an inner side 
closure part on low-melt point point metallic foil. Here, when an inner side closure part is 
produced by substances (for example, silicon oil and polyethylene system wax etc.) without an 
oxide layer removal operation, even if it energizes to a heating element and it makes a heating 
element generate heat, and low-melt point point metallic foil does not blow out or it blows out, 
problems, like it takes time may be produced. This is considered to be the phenomenon which 
happens in order that the oxide which covers the surface may not fuse even if low-melt point 
point metal becomes more than the melting point. 

[0052] In order to solve the above-mentioned problem, it is necessary to limit the substance on 
low-melt point point metal to a substance with a metal oxide layer removal operation. Although 
flux is generally raised as what removes a metaled oxide layer, the flux of non-corrosiveness 
which contains abietic acid as the main ingredients is desirable especially. This is for fusing, if 
it becomes the temperature of about 120 degrees C or more, being in an activity state, and 
demonstrating a removal operation of a metal oxide, although abietic acid is in a solid state at 
room temperature and is inactivity. That is, in the protection element of this example, when 
energizing to a heating element and blowing out low-melt point point metal although it is 
inactivity while not energizing to a heating element, it can be compatible in the preservation 
stability as an element, and certainty of operation by becoming activity for the first time. 
[0053] Here, the details of an example are explained. In the protection element of the structure 
shown in drawing 4 , the sample for evaluation was produced as a substance on low-melt point 
point metal using the showing-in Table 3 thing. 
[0054] 
[Table 3] 
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[0055] In the sample obtained by ****, the fuse electrode 2a and 2b were made into the plus 
pole, the heater electrode 3a was made into the minus pole, voltage was impressed with the 
constant voltage power supply (product 6033A made from YHP), and the time to low-melt point 
point metal blowout was measured so that the calorific value of a heating element might be set 
to 1W. A measurement result is as being shown in Table 4. 



[0056] 
[Table 4] 
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[0057] As shown in a table, when the inner side closure agent which makes an example 1 , i.e., 
abietic acid, the main ingredients was used, since this abietic acid had a metal oxide removal 
operation, the result also with as satisfying blowout time as 9 to 10sec was obtained. 
[0058] When similarly the inner side closure agent which makes an example 2, i.e., zinc 
chloride, the main ingredients was used, since this zinc chloride had a metal oxide removal 
operation, the result also with as satisfying blowout time as 8 to 10sec was obtained. 
[0059] In contrast, since there was no metal oxide removal operation in this silicon oil when the 
inner side closure agent which makes an example 3, i.e., silicon oil, the main ingredients was 
used, even if a fuse did not blow out or having been blown out, 20 to 35sec and long time were 
needed, and a satisfying result was not obtained. 
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[0060] Since there was no metal oxide removal operation in this polyethylene system wax 
when similarly the inner side closure agent which makes the main ingredients an example 4, 
i.e., polyethylene system wax, was used, even if a fuse did not blow out or having been blown 
out, 40sec and long time were needed and a satisfying result was not obtained. 
[0061] According to this example, from the above thing, operation at the time of heating 
element energization can be ensured by using the substance which has an oxide layer 
removal operation in the inner side closure agent on low-melt point point metal. 
[0062] Next, I will explain other examples of this invention protection element. This example 
examines the effect at the time of carrying out heating melting of the solid flux simple 
substance without melting to a solvent the solid flux used for an inner side closure part. 
[0063] In the example described before this example, after applying what melted solid flux to 
the solvent (EtOH), for example, ethyl alcohol, as an inner side closure agent on low-melt point 
point metallic foil and carrying out dryness evaporation of this solvent, 2 liquid epoxy system 
closure agent was performing outside closure. 

[0064] Here, although dryness evaporation is carried out a solvent, if it processes at 80-100- 
degree C high temperature, a crater may be made to solid flux and the characteristic may not 
be stabilized. On the other hand, since a solvent wiH remain into solid flux if dryness 
evaporation is carried out at around 60-degree C low temperature, when stiffening an outside 
closure agent, a solvent will evaporate, and a crater will be made to an outside closure agent. 
Moreover, since a solvent remains in solid flux although a crater is not made to an outside 
closure agent when an outside closure agent is hardened at low temperature, in order to 
prevent generating of a crater, there is a danger that this solvent will evaporate at the time of 
generation of heat of a heating element. 

[0065] So, this example examined how to make carry out heating melting of the solid flux 
simple substance, and apply on low-melt point point metallic foil. The details of an example are 
explained below. 

[0066] Using the heating type dispenser system (the product made from the Iwashita 
engineering, AD2000, TCD200), example 1 solid flux (the product made from TARUCHIN, 
FLUX-K201, 86 degrees C of softening temperatures) was heated to 140 degrees C, and was 
applied on low-melt point point metallic foil. After heating this for 2 minutes at 100 degrees C 
and making it adapt oneself to low-melt point point metallic foil, outside closure (80 degrees C 
for 30 minutes) was carried out with 2 liquid epoxy, and it was considered as the sample. 
When voltage was applied so that it might become the heating element of this sample with 
800mW quantity of heat, it has cut in 5 to 12sec (average =8.2sec, Sample n [ several ] = 5). 
[0067] When what melted the same solid flux (FLUX-K201) as having used in the comparative 
example 1 example 1 in ethanol, and made it the shape of a paste so that solid content might 
become 50% was applied on low-melt point point metallic foil and it dried for 5 minutes at 80- 
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degree C high temperature, the crater and the bubble occurred. Sample n [ several ] = when 
the same operation was repeated about 5, the time for 1 minute or more was required even for 
two of five samples by blowout of low-melt point point metal (blowout time =5-95sec, an 
average = 39.2sec). 

[0068] Apply solid flux like comparative example 2 comparative example 1, and at 60-degree C 
low temperature After 1-hour dryness, When outside closure was carried out by 30 minutes at 
80 degrees C using 2 liquid epoxy system closure agent, itself was unable to make a crater to 
an outside closure agent, since the solvent remained into solid flux, and to consider it as a 
sample. 

[0069] When solid flux was applied like comparative example 3 comparative example 1 , it dried 
at 60 degrees C first for 1 hour and it dried for 5 minutes at 80 degrees C further succeeding 
next, the crater and the bubble were made and the same result as a comparative example 1 
was brought. 

[0070] Since the solid flux stabilized by carrying out heating melting of the solid flux simple 

substance was carried on low-melt point point metallic foil, without melting the solid flux used 

for an inner side closure part from the above thing to a solvent according to this example, it 

has checked that the characteristic was stabilized very much. 

[0071] Next, I will explain other examples of this invention protection element. 

[0072] This example examines what kind of effect appears in the state of closure by adjusting 

the viscosity at the time of the application about an outside closure agent. 

[0073] This is applied to an inner side closure part, and it heated for 1 hour and was made to 

harden at 60 degrees C in the example described before this example, using 2 liquid epoxy 

system closure agent as an outside closure agent. Here, if the viscosity of the outside closure 

agent passes low when an outside closure agent is applied on an inner side closure part, an 

outside closure agent flows away on an inner side closure part, and an inner side closure part 

cannot fully be covered. 

[0074] Moreover, when the viscosity of the outside closure agent was too high, mobility was 
checked, the hole suited the outside closure agent, or the height of the surface of an outside 
closure agent became high, and there were problems, like Merritt of small parts is lost. 
[0075] So, in this example, we decided to examine what kind of effect appears in the state of 
closure by adjusting the viscosity at the time of the application about an outside closure agent. 
[0076] Here, the details of an example are explained below. Composition of the outside closure 
agent produced by this example is as being shown below. Here, quantity of the filler was made 
into X weight part, and viscosity was adjusted by changing this value. 
[0077] 

Base resin YH-315 (made by Tohto Kasei) 80 Weight Part Hakuenka CCR (product made from 
Shiroishi calcium) X Weight part DISUPARON 6500 (made in Kusumoto Chemicals) 0.1 
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Weight part TSA-720 (made by Toshiba Silicone) 0.1 Weight part KETBIue102 (product made 
from DIC) 0.5 Weight Part Hardening Agent EPO Mate LX 1N (Tohto Kasei) 50 Weight Part 
EPO Mate N001 (Tohto Kasei) 50 Weight Part Base Resin: Hardening Agent =10:3 (Bulk 
Density) 

[0078] Viscosity of the outside closure agent was performed by measuring the viscosity of this 
mixture with the Haacke viscosity meter immediately after mixing the base resin and the 
hardening agent which were shown above (one to one rotor PK, and share rate 50 1-/s). 
Moreover, by changing the quantity of a filler, it breathed out and the mixture which adjusted 
viscosity was applied so that the whole inner side closure part might be covered by a DISU pay 
sir, and it closed by heating for 30 minutes at 80 degrees C. Observation of a closure state 
was performed by checking the appearance of this outside closure part. The result is as being 
shown in Table 5. 
[0079] 
[Table 5] 
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[0080] As shown in a table, when the filler was made into 5 weight parts, viscosity was 0.5 Pa- 
s. In this case, since the viscosity of an outside closure agent was too low, the outside closure 
agent flowed away on the inner side closure agent, and the purpose as an outside closure 
agent was not able to be attained. 

[0081] Moreover, when the filler was made into 30 - 35 weight part, viscosity suited the range 
of 5.5-11 .0 Pa-s. In this case, since the viscosity of an outside closure agent was too high, an 
outside closure agent did not flow through the surface of the inner side closure agent finely, but 
unevenness occurred. Furthermore, since an outside closure agent did not flow, when not 
accustomed by hand, the evil in which height will become quite high arose. 
[0082] On the other hand, when the filler was made into 10-25 weight part, it has checked 
that viscosity became the range of 0.8 - 3.1 Pa-s. In this case, since the viscosity of an outside 
closure agent was the optimal, it could close finely, and an outside closure agent did not flow 
away on the inner side closure agent, and unevenness did not occur in an outside closure 
agent. 

[0083] While being able to close the inner side closure part completely by limiting the viscosity 
at the time of the application of an outside closure agent to the fixed range according to this 

• 
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example, the fuse which unevenness of the surface of an outside closure part does not have, 
either was obtained from the above thing. 

[0084] Next, I will explain, referring to drawing 7 about other examples of this invention 
protection element. 

[0085] This example examines the effect at the time of forming a protection element directly on 
a mother board. 

[0086] In the example before this example, the protection element was produced as a device 
and the mounting process to the mother board was required for it when mounting. 
[0087] Therefore, when the melting point of the metallic foil used for a fuse part was low, after 
mounting other parts in a mother board by a reflow beforehand, it needed to mount with 
techniques, such as manual soldering, and the problem that a process became complicated 
was. So, this example examined forming the protection element equipped with the heating 
element on a direct mother board. The details of an example are explained below. 
[0088] First, the flexible printed wiring board (refer to drawing 7 ) was produced so that it might 
become the circuit composition shown in drawing 6 B. Next, the screen-stenciling method was 
used for the heater electrode 3a and the heating element formation position between 3b, 
carbon paste (the FUJIKURA KASEI make, FC-403R) was printed, and the 12-ohm parallel 
heating element (resistance object) 5 was formed. Next, on this heating element 5, epoxy 
system 1 liquid hardening type resin was printed by the same method, and the insulating layer 
was formed (not shown). Next, the solder paste was put on the land of other component- 
mounting parts, and it soldered at the reflow furnace after part wearing (not shown). 
[0089] Next, low-melt point point metallic foil (the Nippon Foil Mfg. Co., Ltd. make, 
Pb/Sn/Bi=43/28.5/28.5) was welded by a heat press between the fuse electrode 2a on this 
substrate, and 2b. Next, solid flux was applied on metallic foil and a this top was further closed 
by the epoxy resin (not shown). 

[0090] Thus, the fuse electrode 2a of the obtained substrate and 2b were made into the plus 
pole, the heater electrode 3a was made into the minus pole, and the voltage of 3V was applied 
between this plus pole and a minus pole. When voltage was gradually increased from there, 
the heating element in a protection element generated heat by 4.5V, and low-melt point point 
metallic foil blew out. 

[0091] Since the direct protection element was formed from the above thing on the mother 
board by this example to the mounting process having been required for with the conventional 
protection element, the time and effort of mounting could be saved, and manufacture cost was 
able to be lowered while simplifying the manufacturing process. 

[0092] In addition, as for this invention, it is needless to say that various composition can be 
taken in addition to this, without deviating from the summary of not only an above-mentioned 
example but this invention. 
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[0093] 

[Effect of the Invention] By having circuit composition through which current flows into the 
heating element of a fusing resistor under a certain condition according to this invention, as 
explained above, [ arbitrary conditions ] It is possible to cut a fuse and application as various 
fusing resistors, such as voltage detection, optical detection, temperature detection, and dew 
condensation detection, can be performed. Moreover, according to this invention, further, even 
if electricity is supplied to the either heating elements by the side of a charger and a battery, 
after blowing out low-melt point point metal, since the energization to a heating element stops, 
safety can improve, and it can use as a protection element for fault charge prevention of a 
battery. 

[0094] Moreover, according to this invention, operation at the time of heating element 
energization can be ensured to the inner side closure agent on low-melt point point metal using 
a substance with an oxide layer removal operation. 

[0095] Moreover, according to this invention, heating melting of the solid flux simple substance 
is carried out, the stable solid flux is carried on low-melt point point metallic foil, and the stable 
inner side closure agent can be produced. 

[0096] Moreover, according to this invention, the viscosity at the time of the application of an 
outside closure agent can be limited to the fixed range, an inner side closure part can be 
closed completely, and the fuse which does not have unevenness in the surface of an outside 
closure part can be obtained. 

[0097] Moreover, since a direct protection element is formed on a mother board according to 
this invention, the time and effort of mounting can be saved, and manufacture cost can be 
lowered while simplifying a manufacturing process. 



[Brief Description of the Drawings] 

[Drawing 1] It is the composition figure showing the fusing resistor of this invention protection 
element. 

[Drawing 2] It is the top view of the pattern by etching used for a fusing resistor. 
[Drawing 3] It is the composition figure showing one example of this invention protection 
element. 

[Drawing 4] It is the composition figure showing the fusing resistor of this invention protection 
element. 

[ Drawing 5] It is the top view of the pattern by etching used for a fusing resistor. 

[Drawing 6] It is the composition figure showing other examples of this invention protection 

element. 
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[Drawing 7] It is the top view showing the fusing resistor prepared on the flexible printed circuit 
board. 

[Explanations of letters or numerals] 

4 Insulating Layer 

5 Heating Element 

6 Low-melt Point Point Metal 
9 Detection Element 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[ Drawing 5] 
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[Drawing 7] 




[Translation done.] 
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